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Aims
To investigate OHC professionals' perceived knowledge concerning patient counselling on alcohol, perceived efficiency in achieving patient changes, use of questionnaires and biomarkers, amount and content of their alcohol-related CPE, their reasons for participating in this CPE and improvements experienced in addressing alcohol issues in the last 3 years.
Methods
Baseline 2005 and follow-up 2008 data were collected by means of anonymous questionnaires to all physicians and nurses in OHC.
Results
Response rates ranged from 53 to 80%. The share of nurses and physicians who had taken part in ‡3 days training on risk drinking issues rose from 10 to 59% and from 7 to 59%, respectively. The OHC professionals' perceived knowledge and efficiency concerning lifestyle counselling improved from 2005 to 2008, considerably more so for alcohol than the other lifestyle issues. The most competent nurses and physicians were more likely to have participated in training lasting ‡3 days. The most competent nurses and physicians had become better at initiating conversations about alcohol and at informing, providing advice and discussing alcohol with their clients.
Introduction
Alcohol consumption in Sweden has increased substantially in the last decade, increasing to its highest post-war level in 2004, at 10.4 l per person per year [1] . A reduction has since been noted, with consumption today being around 9.5 l per person per year [2] . This trend has largely been attributed to Sweden's entry into the European Union in 1995, which led to a weakening of control instruments, such as limitations on private imports of alcohol and high prices [3] .
Since the 1990s, Swedish alcohol policy has increasingly been focused on health care to provide alcohol prevention aimed at early identification and intervention of hazardous alcohol consumption. Occupational health care (OHC) has been identified as an important arena alongside primary health care in a national strategy for increased alcohol prevention. OHC reaches a significant portion of the Swedish population because these services are provided to the employed population. Two-thirds of the Swedish working population have access to OHC. In 2009, 29% of the male workforce and 22% of the female workforce consulted OHC [4] . A large proportion of the workforce belongs to the age categories that consume most of the alcohol in Sweden [2] . The OHC sector in Sweden employs 4700 individuals; the main professional categories are physicians and nurses, administrative staff, physiotherapists and ergonomists, psychologists and others with behavioural scientific education and environmental engineers [5] .
There are several reasons for organizations contracted to OHC to encourage alcohol-preventive efforts. Alcohol use has been linked to increased risk of injuries, higher rates of poor health and absenteeism, as well as to negative effects on the workplace atmosphere. These consequences lead to increased costs for both employers and employees [6] [7] [8] .
Research has shown that alcohol screening and brief interventions can be incorporated into routine health examinations carried out in OHC [9, 10] .
OHC in Sweden was an integral part of the national Risk Drinking Project, a government-supported continuing professional education (CPE) undertaking , with the aim of facilitating improved alcohol prevention in health care by influencing health professionals' attitudes, conveying knowledge and providing them with greater faith in their ability to discuss alcohol and influence patients'drinking habits [11] .
This study is based on a 2005 baseline and a 2008 follow-up survey to all of Sweden's OHC physicians and nurses. The aim was to investigate the health professionals' perceived knowledge concerning patient counselling on alcohol, perceived efficiency in achieving patient changes, use of questionnaires and biomarkers, amount and content of their alcohol-related CPE, their reasons for participating in this CPE and improvements experienced in addressing alcohol issues in the last 3 years.
Methods
The main Risk Drinking Project activities were training, seminars and information efforts for health professionals in OHC and primary health care. Some 40 half-day and whole-day information seminars were held for 700 OHC professionals on screening and brief intervention, according to the Risk Drinking Model, which involved provision of information about the risk drinking concept, health consequences of alcohol, alcohol screening with the Alcohol Use Disorders Identification Test (AUDIT), the carbohydrate-deficient transferring (CDT) test and training in motivational interviewing (MI) techniques. Twenty-two training programmes (2-3 days) were held in the Risk Drinking Model for 530 OHC professionals.
Fourteen national conferences were held throughout Sweden in cooperation with the Confederation of Swedish Enterprise, the Swedish Association of Local Authorities and Regions (SKL), the employers' association Alecta and the insurance firm AFA Försäkring. In total, 930 people participated in these conferences. In addition, 160 local and regional seminars directed at OHC clients were held in cooperation with OHC units and workplaces nationwide. Approximately 6000 people participated.
The training programme cost 3500 SEK (V350) per participant. Some of the conferences and seminars were free of charge, while some had a charge of 500 SEK (V50) per participant.
Baseline [12] . The 2008 follow-up questionnaire was constructed by the authors of this study by revising the baseline questionnaire. The new questionnaire comprised 25 questions.
The following baseline and follow-up respondent characteristics were obtained: professional category (nurse and physician), sex, age, years in OHC practice, location of OHC unit (rural population area, medium-sized city and major city .250 000 residents) and form of operation (in-house, external and other form).
Baseline and follow-up data were collected for seven variables concerning alcohol and lifestyle-related education, competence and practice: total amount of CPE in handling risk drinking, perceived knowledge concerning counselling on lifestyle issues, perceived efficiency in achieving patient lifestyle changes, use of an alcohol questionnaire in the last year, type of alcohol questionnaire used, use of alcohol biomarker in the last year and type of alcohol biomarker used.
The amount of CPE on handling risk drinking was classified into four categories: none, half a day or less, 1-2 days and $3 days. Questions on perceived knowledge and efficiency were asked on 4-point Likert scales, from 'not very knowledgeable' and 'not very efficient' to 'very knowledgeable' and 'very efficient'. Questions on the use of questionnaires and biomarkers had four response options: 'yes, on occasion'; 'yes, regularly'; 'no' and 'no, but other personnel have used it'. The two 'yes' options were categorized as affirmative answers. Questions on questionnaires and biomarkers only applied to those who provided affirmative answers.
The respondents were asked to indicate the use of one or more of the following questionnaires: AUDIT, CAGE (Cutting down, Annoyance, Guilt and Eye-opener), MAST (Michigan Alcohol Screening Test) and generic health/lifestyle questionnaire. One or more of the following biomarkers: CDT, gamma-glutamyl transferase (GGT), aspartate aminotransferase (AST), alanine aminotransferase (ALT) and mean corpuscular volume (MCV).
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Follow-up datafrom 2008 were collected on three further variables: content of the alcohol-related CPE, reasons for participating in CPE on alcohol-related issues in the last 3 years and improvement experienced in the last 3 years. With regard to the content of the alcohol-related CPE, the respondent could select one or more options from the following list: MI, advice and provision of information regarding alcohol habits, risk drinking, biomarkers, screening, AUDIT and questionnaires other than AUDIT. The respondent expressed agreement with statements regarding five reasons for CPE participation: 'It was my own initiative', 'I was interested in the topic', 'I believed I would have use for the knowledge'. 'I was requested by a manager to participate', and 'I was requested by a colleague to participate'. Agreement was expressed on a 4-point Likert scale, 'do not agree' to 'agree completely'. The respondent expressed agreement with statements concerning three areas of improvement experienced: 'I have become better at initiating conversations about alcohol with my clients'; 'I have become better at informing, providing advice and discussing alcohol with my client' and 'I ask more of my clients about alcohol than previously'. Agreement was expressed on a 4-point Likert scale, 'do not agree' to 'agree completely'.
A new variable to identify the most competent nurses and physicians in 2008 was constructed by combining the two 2008 questions on perceived knowledge on counselling on lifestyle issues and perceived efficiency in achieving patient lifestyle changes. Those who rated themselves as both 'very knowledgeable' and 'very efficient' in the 2008 questionnaire were assigned to the 'most competent' nurses and physicians category. The respondents who answered the two questions in any other way comprised the comparison category, referred to as 'all other' nurses and physicians. The purpose of constructing this variable was to investigate potential differences between the two groups with regard to the total amount of CPE on handling risk drinking, reasons for participation in CPE on alcoholrelated issues, content of the alcohol-related CPE and improvement experienced in the last 3 years.
SPSS software version 18.0 was used for statistical analyses. All results were considered significant at P , 0.05. The chi-squared test was used for group comparisons (Table 1 ) and the z-test was used (two-sided test) to compare differences in proportions between groups (Tables 2 and 3) .
Results
The response rate to the baseline 2005 questionnaire was 53% for the physicians (n 5 309) and 68% for the nurses (n 5 757). The follow-up 2008 questionnaire achieved a higher response rate: 61% for the physicians (n 5 331) and 80% for the nurses (n 5 802). Internal dropout for some of the questions in both questionnaires resulted in fewer replies being included in some of the analyses. (7) 59 (8) 17 (6) 18 (6) All but two nurses were female and 60% of the physicians were male in 2008 ( Table 1 ). The mean age in 2008 was 55 years among the nurses and 59 years among the physicians. With regard to years in practice, 59% of the nurses and 51% of the physicians had worked for $11 years in OHC in 2008. Most of the nurses and physicians were employed in medium-sized cities in 2008.
The share of nurses and physicians who had taken part in $3 days training on risk drinking issues increased from 10 to 59% and from 7 to 59%, respectively (Table 2) .
Perceived knowledge about counselling on lifestyle issues improved from 2005 to 2008, considerably more so for alcohol than the other issues. Similarly, the perceived efficiency in achieving lifestyle changes improved for most lifestyle issues, but the improvement was especially substantial for alcohol.
The overall use of questionnaires increased between 2005 and 2008, for both nurses and physicians ( Table 2 ). The proportion of nurses and physicians who used AUDIT more or less doubled between 2005 and 2008. In contrast, The most competent nurses had participated in training lasting $3 days to a greater extent than all other nurses (Table 3 ). This was also the case among the physicians. A higher number of nurses and physicians in the other category than among the most competent health professionals had not participated in any CPE on handling risk drinking at all.
The most competent nurses had taken part to a larger degree than all the other nurses in all the CPE components that were examined (Table 3) . Similarly, the most competent physicians had participated to a larger extent than all other physicians in these CPE components, an exception being training on screening, which was reported by a higher proportion among all other physicians than among the most competent physicians. However, the differences between the most competent and all other physicians were not statistically significant.
The most competent nurses stated that they participated in the CPE to a larger degree than all other nurses because they were interested in the topic, believed that they would have use for the knowledge, were requested by a manager and were requested by a colleague ( Table 3 ). The most competent physicians took part in Asterisk denotes statistically significant difference between the most competent and all other health professionals at the P , 0.05 level.
the CPE on their own initiative to a larger extent than all other physicians because they were interested in the topic and believed that they would have use for the knowledge. The most competent nurses stated to a larger extent than all other nurses that they had become better at initiating conversations about alcohol, better at informing, providing advice and discussing alcohol with their clients and asked more of their clients about alcohol than previously (Table 3 ). The most competent physicians believed to a larger degree than all other physicians that they had become better at initiating conversations about alcohol and at informing, providing advice and discussing alcohol with their clients.
Discussion
This study found that there were major improvements in the OHC professionals' perceived knowledge concerning counselling on lifestyle issues and efficiency in achieving patient lifestyle changes. The proportion of health professionals who reported the highest levels of competence increased more for alcohol than other lifestyle issues.
Nurses generally achieved most improvements in alcohol-related competence in our study. Physicians also improved, but they started from higher levels of perceived knowledge and efficiency, which meant that their change was less dramatic. It is likely that the nurses were more motivated than the physicians to acquire more knowledge. Our findings imply that nurses are an under-utilized resource, which has also been suggested in a few studies in the UK and Sweden [13, 14] . Most of the research concerning secondary alcohol prevention has focused on physicians [15] .
The use of questionnaires that include questions on alcohol consumption increased during the study period, particularly among the physicians. Various health and lifestyle questionnaires are widely used in OHC, primarily by nurses. The health profile and similar questionnaires were used to a large degree by the nurses in 2005 but AUDIT became the questionnaire of choice during the study period. In contrast, there were small differences in the use of biomarkers between 2005 and 2008, one obvious reason being the already high baseline utilization of biomarkers, particularly CDT.
The increased use of AUDIT is highly relevant when the objective of OHC is to provide more and/or better secondary alcohol prevention, i.e. prevent illness and negative consequences through the early discovery of hazardous alcohol consumption. Hazardous drinking entails a risk of physical, psychological and social consequences [16] . Biomarkers are more likely to identify more severe alcohol consumption, when hazardous drinking has developed into harmful drinking, i.e. given rise to physical, psychological or social consequences [17] . It has been suggested that AUDIT and CDT could be used as complementary instruments for alcohol screening in routine health examinations because they can identify different segments of the at-risk drinking population [18] . Biomarkers are usually offered only when blood is drawn for other health reasons. They are generally not viewed as contentious or ethically difficult in a Swedish OHC context.
Many aspects of the CPE as well as the improvements experienced distinguished between the most competent health professionals and all others. In general, the most competent professionals had participated in a larger amount of training and more training components and experienced improvements to a larger degree than all other professionals. The presence of various training components, including MI training, differed between the most competent and all other nurses but did not differ at a statistically significant level between the most competent and all other physicians. This suggests that participation in CPE was more important for the nurses than the physicians, as nurses who took part in various CPE components were more likely than the nurses who participated in less CPE to report improvements in various aspects of their alcoholpreventive work and to consider themselves very competent concerning alcohol counselling and influencing patients' alcohol habits. CPE participation appears to have elevated nurses to a higher level of competence, whereas this participation was less important for increasing the physicians' perceived competence. This finding further emphasizes the importance of providing relevant alcohol-related CPE for nurses as well as physicians.
Changes in the respondents'sociodemographic characteristics were largely expected. However, the proportion of those aged 56 years or older increased to the extent that 7 of 10 physicians in 2008 will retire within a 10-year period (retirement age is 65 years in Sweden). Nurses were slightly younger but more than half were 56 years or older in 2008. This age structure means that OHC will lose a great deal of experience in the next 10 years, underscoring the importance of providing further alcohol-related CPE efforts to maintain and develop competence in this area.
A study limitation was the inability to analyse the non-responding OHC professionals. Non-responders in survey research are usually quite different from those who participate, thus limiting the investigator's ability to make generalizations about the entire population. More motivated and opinionated people tend to be more likely to respond to surveys [19] . Hence, it is likely that those who did respond to the survey have more favourable attitudes towards discussing alcohol. A considerable strength of the study is that it is a national survey in which all currently active OHC professionals in Sweden had the opportunity to answer the questionnaire.
While causal inferences are inherently problematic with cross-sectional design, our findings suggest that an ambitious alcohol-related CPE effort can improve health professionals' role adequacy considerably. Past research has identified problems with role adequacy, in terms of having insufficient skills and knowledge to recognize and respond to problem drinkers, as an important barrier to addressing alcohol because many health professionals have P. NILSEN ET AL.: ALCOHOL PREVENTION IN OCCUPATIONAL HEALTH CARE 477 received little preparation for alcohol-preventive work, either in their undergraduate education or CPE [20] [21] [22] [23] .
The Risk Drinking Project appears to have been successful in influencing health professionals' alcohol-preventive competence and practice. The project was a more comprehensive training and information endeavour than has previously been described in the literature. The project reached .50% of the health professionals in OHC and primary health care [11] . This broad approach likely contributed to making hazardous drinking something that engaged many people in Swedish health care.
In conclusion, we found that there were major improvements in the OHC professionals' perceived knowledge about alcohol counselling and efficiency in influencing patients' alcohol habits following participation in the CPE as part of the Risk Drinking Project. Overall, the nurses achieved more improvements than the physicians.
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